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f£Jg 1 CO h7^'^^ cof§ 2 WlMT-CMLtf 2 

mjfB^l co H^^-v^^co^i coliM*^ MfS^lco 
h 7 >- * com 2 co®»ffi^-£ fcteflfriElB 2»h7^ 
^x*<O0 2<7>«K*^4>&< irt — ^Srifr&iftoffl 

MWJH^ «rfS#«t^A*4B^-i: L, IS l co®2B3Sm-ift 
WJW*T-SrSW«Sjfi^A^JH^t & l cofi8g#»^ 

ffijia^i co h7>^^^n co^^ss^ tfrf^ico 

h 9 >- * * cof5 2 ^MKJSH 1 -* fc iiflUBfS 2 co h ^ > 

mm®. s 

» 1 coy— h£jafflS««tt<^A**? i U SB 2 coy— 
hSrfS-^jBEWA^S^fc U y — * ^HufaA'(*fi^^^- 

afriB^^-T/uy— h • h^v^^co km 



(2) 1 1-251843 

2 

SB 1 coy- h&ffi^ftcoA^SB^i U SB 2 coy— h£ 
J^&ig&coA^SSH^ U y — ^SrWrtBAttffifit*-^ 

coffiaatsiasLfcT'a.r/uy— h • h^v^*^ 

-*cO'>&< t fc— oSrjg^ftcottJ^iH^fc It, Buffi 

«se co mm& t mmt^& t co m&$L &mt}-rz>^k& 

if l 7!/Mf#*3a 6 cofpTti^M-K^coiSjg^ ^ 
[ooo l ] 

[0 0 0 2] 

otfc§ ^ ^rf coMftftfl^ f9 oo|)5^\ tfc$k(Dl 

Ofco 

[0 0 0 3] t^^feMco h ^^v ) x^^ffiv^/'-y^r/^y 
WSr^frRW-rSo Bll 7(c 

^^^i^co[pji&igs:^i- 0 rcoiu^fL y— h (gi) 
Sr^SP«tg&^A^«s^ (id a, y-* (si) 

i»Jj!Lfc*l©FET (14) fc x y— h (G2) 
m^-KcoA^ST- (12) fcU KKy (D2) ^/H 

^com^*T- (13) fcu y-^ (S2) ^fiiam 

^ 1 COF ETCO KK >- (Dl) i:SJKLfc^2coFET 
(1 5) H^IM^tV^c 

[0 0 0 4] iif5co^x=3— KMltFET^fflV^f: 
^ ^coftfi^El 1 8 SrfflV^riftWi-5o ll^FET 

(14) 4rSKix5 K^-f^*« I difi. ^coy- h • y 
-^iEV gsl (cJ;otll$ti^)o ISC|2^FE 
T (15) ^r^tt^ Ku^>-««lc I d2f^ ^-coy— h . 

y — ^*EEVg s2 ^ e toTaiSStl6o H^FET 

(14) coy— h • y— ^^JEVgsi^, ^ggjcy— h 
so (is) coy— b • y— x^JBEv g S 2^> URi-y— H 



3 

TMO«JEVdsl^ft#"*"5 (Vg s 2=Vg s2 ' - 
Vdsi) o — «t-, IH)FET (14) tti|&f$ffittc 
T% fS2<7)FET (15) tettft«ttf-CMfP$*5 0> 
"C\ y- h (Gl) &A£}^k ttffll/^i^^y- 

h (G2) zAjj^t Lxm^zm&b-en, km*** 

*#<a?5CoT< 6 0 *<£>B8, ^2COFET (15) CO 

[0 0 0 5 ] Sfc, A** A* 

£3 0 mi 9(i, FETSrfflV^T^^a— KSfSBttfc^ 

liFETW-ltfc^HEMT (High Electron Mobili 
ty Transistor) <7V*^ t< — * £rffll -T&fr^ ^ 

l(7)HEMT(7)y- hlJEVgiliOV, I2(/)HEMT 
wy- MEV g2 (j: 1 V, KK ^tJ±Vd»3V^ 
L > fit ft^A*^Hi- 1 0 dBmCS£lfc„ H 
1 9ld*5l*T, HK**tt3E**iJ#, ««f:£^^#I$t<7)A 

[0 0 0 6 ] 019 {C^k-rX o JJ*^~ KBMfcLfc 
* ^r*(^aE**iJ#tt, S8W8tB»0>A;*i u^uj&s l 0 d 

WAtfSSfl538IB«t^>A*U-^/^- 1 0 d Bm(C*5(tS 
^m$"Jt#fi- 3 o d Bt*»i:fi^«l:ft5c 
[0 0 0 7 ] ^^gw-M^o^tPj]Lt J: 

[0 0 0 8] 

(SW»«*{tS:iaSfc«>^f±»««S«^A 

k * v * a f) \ss</v x&m l fc i - , * v * # 

[0 0 0 9 ] ##91 M:, ±feor££ft*Kffi^[HS£ 
fc «> ft S ttfc fc ^ "C *> 9 , ««fiv > 

[0010] 
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tlx SMEf&io b9 bmW.%5 2 <n b^^-J^Z 

70 [0 0 11] »*«2*3J:r5W[*35 3^ »*3S 

iiwh?^^ (A'^ffifetm^^s^^^a 

1 co h^^^^^tDM^iH^Srft-S-ttoA^iB^i: U 
^2 to h9^^^^^#J«P«^*S»«fift<z>A*SB^ 
iLfcfcWfc^o ftfc\ »JW*B-7 : li«x.tf h9>-i?x 

[0012] ftic, »*3i4tt, Attffita:*^^. ss i 

[0 0 13] f»*JS5*5J:^it*3S6 ^lEigco* 

h) Srft'&jR^A^W^t U S2^y-F («x.f*K 

vfflcoy- b) zm^m^xji^t Ltii>(nx*> 

6 0 strife ti, $K)^h^«fift«A 

[0014] _hfSft*If 5 tOfll^ttffilx.tflilEJB 3 OH 

40 [0015] m^, m^^7 [z.mm<ommn, m^mi 
-mMm6(D^m^^^x, mzik>m&m.m^t it, 
b>*/um*. ^mb>^/um^, is>y^yt—b^tz 

[0 0 16]J^T, *»W^ffl«rKW-*-5 0 
WfcltR«t*o lt*«2 0fflFfiKS:FET^iaffl-rs 

c^^ct) i o tcft^ 0 -t-ftfc*,, in 2{^^-r <fc 5 1-, — * 

*:a!»Lfc«ttffifti*-T- (1) b, y-h (Gl) 
^ SfiS^AAS^ (8) irt, y — ^ (Si) i^Att 



> 
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(e) t, (G2) ^m^m^xf]^ o) t 

U Kl/^y (D2) Sr^ffi^m*^ (10) t 
U y — * (S2) 4:^1 <£> h^v?** (6) WKW 
>f> (Dl) fc:SM*LfcJB2<£> (7) fc, 

[0 0 1 7] *Hlfig^*5ttS^l <£> h^Vv^^ (6) 

ffi*Vd£"t"*U** EI3^)#ttiai-^-rJ: 5 1^ 111 
h 9 HSJEVgj^v i ~v 3 flora t\ fc 

[0 0 18] }R*^«4ft-Cli, AtttStt*^^Attffil5t 

a*, h7y^^^Kwy • = y^^?y^ ttas=i 

[0 0 19] |4|j:if^I$^»^^tfc5V2 

EMT(/)y-hIl±V g i(iOV, i2»HEMT^- 
hH±V g2 (i2V, KW yfffiVdfi 3 VtCKiSU 
;0>o{f <£>A£) U-</Wl- 1 0 d BmCiJlto 
[0 0 2 0] El 4 t-^-r J: a ^fStgj&^A^ l"< 

/u*ffivHilta»&#:*lc:i«< Lt^< fc, 3ESfc*iJ1#tt— l 
i.5dBmt«^^ 0 $ fefcA* w^SrRK t 
TlK i*«*U#tti*'>L, A* W^** 

ft- 1 d Bmf+a£-e**Jpi»tt«/hi frSo 
«Stt<z> A* u^/uSrift < 5 fc ^tfe^JftliSWiJP L 

5 3E**J#<^^^ * (Ull 9) fcjfcigrr 

6 fc, ts*Wt^tev^riiJa»5SSjft<z)A*u^</^w*BJp 

^JSCT*4ft*U#(iitJPL, 0 d Bm« 

_b-e***J^- 1 0 d BflS^jti^ftLT^fc^^ 
U fttttStt*T-*fflv^fc^^*-CttJa*fS»JB«^A* 
</U- 1 1 . 5 d Bmi- ^ £rj$o 0 Lfc^oT^ 
A* u^</u*3E**J»36S**:i:>5c*- 1 1 . 

5dBmCKt6h [H 5 l^-f «fc 5 (C, ff^&A^ 
l^/Uj&Sfitf- 3 0 d BmJ^T<^i5lfflX% ft 4 d BfMS 

&(DA^W"^/^^- 1 0 d Bm(Oi #lCte3EUlfU4fMi- 
3 0 d B8ST*fc!3 , m 5 [^Lfc*«W0>**flJ#K 

[0021] sfc, h^^^^^^y-^ic^ttistn:* 

»*B**Jfi-rS J: 9 ffivvA^i^/i^ttJ*;*^ h 
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*I^£fc, ^^^Sffi^ffii^^ fc ft -^K fc <nm&fc fc o) 

^Jff-^fc LTffll^- fc^m5g^ o 
[0 0 2 2] 

^#tt(co^t^p^t§ 0 mi 3d, «tt«tn:*^w 

(H*M Sr^-rWttBI-t?*)^, it$Wfc#>, ^-f 5j— K 

# < ltvk fc^jgn§ms^Ei^*iH^-ti^pL'rv^<o *n 

*Wortffl5^ffiS-rs fc «^ti»»Sr hy^/^ts 
fcft«8E*s«EixttlL, A^*-e*iiPi-5o Lri>U A,£ 

=¥~fc/£5fcA6. h^*/u»*tt»;tbft, #»h>-* 
/i^y-f KtrjttnS^SIEttW^L, (dl/dV) < 
0 fc^SAttJfitt^^-To S^WESr-tffTlK fc^ 

[0 0 2 3] ±.m<V£ o ftWttSr^i-aftttlSfii*^ 

(i) ^h7y^^ (16) oy — ^ (s) MUtfijic 

S^t/cS^ (El 1 4 id^-MUB&) Co^t^t^o 

30 «SE-ttJEEWtt**LTV^a 0 fcfcL, h9^**co 
«SE-«JBE«ftt«flf»<bLTB:j» (Vg S -Vc, V gs - 
V B , V gs ^V A ^3*) T^ltfc^c V gs =V B ^fc 

ftttfiSt*^o«SIE I NRfc h7y^^^t8lE I TR 
^£SB h B 2 . BsWI^tl^o -<^5fe^ ^tttSfet 

S»rt^«B 2 W$^^t^, d^«:ftl^^fc fc" 

iixftv\ t:-e, r^mKott^ffi^Bi^fc^Bs 

cov^•f i n^^-^So ttffi^v B T*^*< TV A *>SVMiV 
«J0ESrV<v A ^&*i*PS J fr<xfi^ ^SjSliAi, 

[0 0 2 4] ^fc N 014 {C^LfclUKco i 5 h v 

y^x^ (16) coy-x (s) {cjkm&iiim-T- (D 
SrK9J^»lttLfc*i^fi, ffiv^A^j y^K^^v>rffi;j 
h/^{c#mo^M»^PJ1^^mnsc.fc^^^ 

tbTV^S (^Cfi^ TH. Fukuyamaet al, Ext. Abstract. 1997 
50 "International Conference. Solid State Devicesan 
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d Materials, p410. 1997" J #flS) 0 C 9 LfciB&tO 

tUStMfcS, 113 l 6 fir 60 <tr #^*J±-«S#tt 
*M!BS(-^L^1*'l*g|'e*>S 0 Hi 6 ic^-T J: o M 

>"sss i d**^— h«JEEVgi*siijp-rsiaa (hi^a 
^«'>+4ias da+w*snft*Pn) i' frh i 

ti^C, i*S&^iiSBIjfi3& s **-rSc -bfB^o 

[0025] (m i co^j&cvmm mi&jztfEms, 
*ftw<7)mi<nmM(D&M&n*-t\&iv&mx*&>t) * muz 

Bl 1 (^-t-EUSBItt, Attffifeim^- (1) tll^h7 

(6) i*2wh?^# (7) t^&flidi 

£*t, ^tttSStlff^ (1) h^v*** (6) 

co y — x(ctggE£it, h^v^^ (6) ^ 

* (7) »^3-KglRStitv^o 

[0 0 2 6 ] m 2 \C7jk-ttB\&m\Z, ^ttffifetm^ 

(l) *3&5S9ftSn, ftMSW* (6) co 

y-x (si) icSsiftStu h7>^** (6) coKi^ 

>f> (Dl) tfb^^isX* (7) coy — ;* (S2) 

b7>->>x? (7) wkmv (D2) as« 

Mtil/j^ do) iftotv^o ttth?^ 

* (6) (7>y-h (Gl) SraJB»S«A*»^- (8) 

h^>^*^ (7) coy-h (G2) £ff^&A 
^Jiffi^- (9) ^Ltl^o &*5, HI 2 h7 

^^^^ (6) , (7) (c^pjp-rsa:»E^^>rr^affi 

[0 0 2 7 ] Attffifct^T- (1) ^ Ltlt W*. 

fcrism*5o il'ttffiin* 1 ?- (1) wSjtt^fite, HI* 

-e^a^^HI*'^ (77- KSr*«f4«) l^itSo 

— ^«i£S:H3iPL, ^ ^ y ^ £rtg 1 co h * 
(6) <7) y — *lcjg<^U su^— j**tt»LTffli* 

[0 0 2 8 ] Hll, H2^*5V^"C(i, h7y^^ 

* (6) , (7) tL-CFET4fflV>fc*^*W*Lfc 

tcii, y— y — x*^v7^, KMy«r 
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[0 0 2 9] 0 3 11, *[H]{fScOf|-#t4^ffi»&^^-r#t4 

la-efc^o BI3<7>«M4J4, F7>-^^ (7) coy— h 

(6) coy— h«JEV g i4:3E^S"&fc»'&»c*3Jt« h> 

I d^SEftSr^-rfc^-efcSo HI 3 ic^-T J: 5 
Ec, HI, El2co[nlSSco «t 9 icftttlggtai^Srffli^fc * 

70 [0 0 3 0] HI 4 it, WffllSlRjft^A^U^^fc^KlflJ 
#i t^B8^^r^i" i l#ttllI*C^ «9 , ID 2 {c^-TIhI^^^v^ 

T, fl^ttA**^ (9) {^iSi$C5. 1 4 G H z CO R 

F A* U ^aJISfijftA^JB^ (8) icJiSifc 

5.00GHz co^a-^SKff-^^A^ LtzWi^lZte^ 

r, a^ttffi^jSB^ do) i^fcttsjajfifti 4 omh 

z cofl^ftcottl^ ^^«rffl^Lfc*S*Sr^-r o 
[0 0 3 1 ] HJ4C0#ttfi, h7^^^^ (6) coy- 

(7) coy— hmEEV g2 £:2 Vie, KU^T VSJBEV d * 
itf R Fit -^-jScOA^ W</USr- 1 0 d Bm 

^tI&coA^U-</^- 1 1 . 5 d BmcOct ^^^lJt# 

fco -t^^C^feJaiFBiStgtt^A^ U^/l^^:ffi< lt^< 
fc*«*J#ttfiTL, A^U^/l^^^-1 dBmlffiti 
/J^?feo^ 0 £ e>KA*w <^^ti^P^i±-T^>< ^r^jft 

*ij#ttWWitipi-ao 

[0 0 3 2] ±IBco J: 5 (c, SSB«fift<?!5 A* u-</u^^ 

-1 1. 5dBm£Ott^lJt#fiS^^^6C0T\ /3 
^ SB3gS&{f -^-^A^ U^/^^r- 1 l,5d B m(C^/£ 
L, ft ^tt^A*u^u*3E{fcSli:fc»^{c:*5JtSjg^ 
S^m^j ^/^8l5£SrfTJi 9 i: i 5 w J: 9 l^4S 0 m 

1.5dBmifiV>f-e*)ott>, ff^^ (RFfS*) 
COA^ I^/Uj&Sift- 3 0 dBm^TO^-C, SElftWW 

[0 0 3 3] fiti, MtecoJ:9^, ^'^^£^^L^- : f-^fflV^ 

^ T% rnSr*Jffl"TSr t hm&Z>o ^co— WHT, ^ 
«B*J6S<0 2ffipjfe**iJffl Lfc«S:^-t- 0 ®Kflt*fimHa 

[0 0 3 4] B6lt JaSBaSfijftOA^^^^ir^lft^J 
#t^)H«*^i-*fttHT?*>l9 , h7y^x^ (6) (7) 
y- h«£EVgi*^^««^^iii^fca o vtc, f>7 
^v^x^ (7) coy— htEVg 2 ^ l . 5 v{c, y — x 

mi±V s &3 Vid^^L, fS*jftA**^ (9) 

*5. 1 4GH z cORFfS-^-^A^L, A* 

iS^ (8) {CHS* 2. 5 0GH z ^jaSfB*fijft«-§-«r 

5c? a^lz-c^jc^vm:, rM^&m^aT- do) tc*3tt 



(6) 

Zm&$kl 4 OMH z WiM^)l±iA^/^i£Lf; 

[0035] mefabPlZ «t 5 S«fP«lg»{t*^>H 

^iSc^r 2. 5 0 GH z fe Lfc*&T?fc, Bff12 5 . 0 0 GH 

t^;: fcir ±oT«^i-5SSB3BIB«^iitBlftS:*lJffl"r ^ 
[0 0 3 6 ] iifE^J; 5 f-> ^ 1 <^*J6^*t-*3V^T 

^A^u^/^iBv^^^fciBt^tftfiJWfirWS ^ bifi 

[0037] (i2 (Dmmcomm) m 1 12, *»w<z>» 
a*«tg«ifi^«<^A^*^d5a?(rftoTv^r ^-c ^ 

(6) cof-h (Gl) SrfS#jfi<OA**^ (9) 
i: U h^v*** (7) (7>y— h (G2) Sr^fflSIStS 
ft^A^JH-? (8) tltv^o t^li&^SR^ttE^ t 

is] i:-e*>s e 

[0 0 3 8 ] ^<7)j|jSK<7)«JffiJC*3V^-Cfc, lfflfB»ltf>^ 

Jftd^Tfe, Y^l/^^Z (6) , (7) HTFE 

[0 0 3 9 ] &:Jb\ ffil^Hlfi^»lB*5«tVIB2 0*16 

(7) h7V^^^ (7) WKW^ (D2) «rffll>/t4&^ 
SrffJ^Lfc^, El 1 l t-^-TJ: 5 %Z l tf> h 7 ^v 1 * 

* (6) WKK^ (Dl) £f£ 2<7) h^Vv?X^ 
(7) (DV—X (S2) fc<^SI*^«:«^S^ffl*«^ 

1 0 4: LT fc * LtS^t5 0 El 1 1 ^ 

(a) [2El2(7)fltfiRjvita^L, (Ull (b) fem7(nm 

[0 0 4 0 ] £ fclC m 1 2 K^T <fc %\<»Y7 

(6) toy — * (si) Sra-&jfi^a**^i 

0 t It fc * ^r^i: LTtfjft-r^o fc*5, 1112 (a) 
ISBI2W«jEjclCffilS U 112 (b) ttH 7 <Z>»ric^tB 

[0 0 4 1 ] 3 <DmM<ni&te) H8 joJ:rj?SI9f2, 
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~c n »*9(4^ffiai-5*fiS:Sr*'t-o H9^W* 
115 ^feic^ffi^c^tia-T6o B 8 K *-*"[§]«&«:, fgl 

wy-h (GG1) £^20)^— h (GG2) 
£>^— hSrttSraT;^- h • h7^^ (2) 
(D-^r^SJSCT-^j&ttffifet^T- (1) AS»3|*Sn*:fll 
jt^Wt^o tete, fRi<n#—b (GGi) fiv-x 

fJUk f§2cDy-h (GG2) tt MfJcO^- 
-To 

[0 0 4 2] H9^*-riaiStt, — MiSrgifeL^ 

AtttSiTL^T- (1) Il^y-h (GGI) £r^g|S 
^S«^A^*T- (3) «b U m2(DV t ~b (GG2) 
SrfS ^-ScoA^iffiT- (4) <tU y-* (SS) «rAtt 
ffiiTL^T* (1) cOfl&iHtafttL, Kl^-f^ (DD) Sril 
^•Sotil^a^ (5) af;faW-h- F7^y 

x^ (2) ^fc«^snsi*iJ9ft^^*"c*>So 

[0 0 4 3] fa7/uy- h • b 9 y^^ffl^tr 
[0 0 4 4] (fB4<Dmt&<DM1&) BIOS, &$&W<7) 

li, ^ffilgS&irft-^jK^A^SS-T-^ig^^orv^ ^ 

T/U^f— h • h7^^ (2) wSl^y-h (GG 
1) Srfa-g-tt^A^W^ (4) fc L N »2^-h (G 
G2) ^^^^t!i«(OA^ia^ (3) fc Lfcfc(7)t?fc 

^ fit 55-^0 9 t ipi i: "t? *> a o 

[0 0 4 5] ^60HJK<O^ffi(C*5V^Tt, B(r1B*3(0* 

[0 0 4 6] ^3, ^4 COg|^(7)^flgiCjoV^T 

— h • F7^^^ (2) coy — x (SS) Sra-&jftt7) 
m^S^- (5) tttfc^ti:tt»^t8 (H^W 

IS) o 

[0 0 4 7] Z.iXl£X{C&^fz&mm(DBm<l~lr3 
V^T, ^ttt£fei»T- (1) t Ltfl Wxitfh^*^* 



(7) 
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[0 0 4 8] If:, 

*«tA**^ (9) |:^S»14 0MHz(7)fffSrA* 
U JaSMSfiRA**^ (8) |«5.00GHz 
<off#*A*U K^StfcH^MH 1 (10) 3&»fcHftft 

5. 1 4GHz*5j;t^4. 8 6GHz CO$|^]&£#6 t> CO 

[0049] $e>i^ ^nswR^tii, ^msw^iu 



lift. — OOftlJ»flS^ (0iJx.tfH2<7)G 1 ^G2, 
9(/)GG 1 <h G G 2 ) (7)pj*l:^^Mf^^A^lttl 

[0 0 5 0 ] 

(B:V^*i^-Cfciftt^**iJ#S:W*- ft 

[mi] fcmmnm i ojijfc^iB^*5tt5**iaKSr 

[12] #*W<£>* 1 ^HJK^»ll8Sr*-t"lHllft|g o 

[i3] ig 2<7)@B^fc^t5»*tt^*i»*^+Wi4ig 



[i4] Bl2^iaKiC*5*"J-SJa»*fi»OA*U^<^i: 

(- 1 1 . 5 d Bm) ^i^^L^^icjoit^ff-^K^ 
[ID6] ©«fP«S«^i«lll**ffl^fc»^^*5WSS» 
[@7] *«W^*2 0llJfi<ojg«8Sr^-t-|aBiao 
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